The authors analyze the effect of bichromatic microwave irradiation on the magnetoresistivity of a two dimensional electron system. The authors follow the model of microwave driven Larmor orbits in a regime where two different microwave lights with different frequencies are illuminating the sample ͑w 1 and w 2 ͒. The authors' calculated results demonstrate that now the electronic orbit centers are driven by the superposition of two harmonic oscillatory movements with the frequencies of the microwave sources. As a result the magnetoresistivity response presents modulated pulses in the amplitude with a frequency of ͑w 1 − w 2 ͒ / 2, whereas the main response oscillates with ͑w 1 + w 2 ͒ /2.
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In the field of condensed matter physics, very few problems have produced such an intense activity, experimental and theoretical, like microwave induced resistivity oscillations 1,2 ͑MIROs͒ and zero resistance states ͑ZRSs͒.
3,4
From the experimental standpoint, remarkable contributions are being published in a continuous basis. Among them we can highlight activated temperature dependence in the magnetoresistivity ͑ xx ͒ response, [3] [4] [5] quenching of xx response at high microwave ͑MW͒ intensities, 2,6 absolute negative conductivity and breakdown of ZRSs, 2,5-7 suppression of MIROs and ZRSs by in-plane magnetic field, 8, 9 and the evidence that MIROs and ZRSs are notably immune to the sense of circular polarization of MW radiation. 10 Very recently, an experimental achievement has joined the group of new contributions. In this case an ultraclean two dimensional electron system ͑2DES͒ is subjected to bichromatic MW radiation coming from two monochromatic sources with different frequencies w 1 and w 2 . 11 The unexpected result consists in a xx response which is clearly modulated in the oscillation amplitude. This modulation results to be tunable by increasing intensity of one of the MW sources while keeping the other constant. All these experimental evidences establish real challenges for the theoretical models presented to date. [12] [13] [14] [15] [16] [17] [18] [19] [20] Considering that all these models are not able to achieve consensus about the true origin of these striking phenomena, the new experimental results can be regarded as crucial tests for theories, for the existing ones, and for the ones to come. However, some theoretical contributions are already being presented giving explanation for some of the experimental outcomes. We can stress theoretical proposals for temperature and high MW intensity dependence, 21, 22 absolute negative conductivity, 23 ,24 xx immunity to the sense of circular polarization of MW radiation, 25, 26 and finally one very recent proposal regarding xx response to bichromatic MW radiation. 27 In this letter we report a theoretical explanation to the xx modulated amplitude of a 2DES when it is illuminated for two different MW radiations with different frequencies w 1 and w 2 . In a recently presented model by the authors, 19 it was demonstrated that in a 2DES subjected to a perpendicular magnetic field and MW radiation, Larmor orbit centers oscillate with the same frequency as the MW field: MW driven Larmor orbits. If we now apply two MW fields to the sample the consequence is that electronic orbit centers are subjected simultaneously to two oscillatory movements with the frequencies of the MW fields w 1 and w 2 . The outcome is the superposition of both oscillations, giving rise to an oscillatory movement in the orbit center whose amplitude is modulated in the way of pulses. Pulses have the well-known frequency of ͑w 1 − w 2 ͒ / 2, whereas the new oscillatory movement goes with ͑w 1 + w 2 ͒ /2.
Following the MW driven Larmor orbit model, we first obtain the exact expression of the electronic wave vector for a 2DES in a perpendicular magnetic field B and two MW sources: 19, 28, 29 
Now we introduce the scattering suffered by the electrons due to charged impurities randomly distributed in the sample. 19, 30 Following the model described in Ref. 19 , firstly we calculate the electron-charged impurity scattering rate 1/ ͑ being the scattering time͒. Secondly we find the average effective distance advanced by the electron in every scattering jump, that in the case of two MW sources is given by In Fig. 1 , we present calculated results for experimental frequencies 11 ͑47 and 31 GHz͒. In panel ͑a͒ we present all the cases ͑bichromatic and both monochromatic͒ together for comparison. In the rest of the panels we present each calculated response separately. According to our model the surprising profile obtained for xx response is a reflex of the amplitude modulated oscillatory movement of the Larmor orbit centers, when they are under the influence of both MW fields. In fact, in the experimental graphs 11 and in the calculated Fig. 1 , at least one modulated pulse can be seen. This pulse can also be observed more clearly in Fig. 2 , where we present the same situation as in Fig. 1 , but with different frequencies ͑57 and 38 GHz͒. Our results are in good agreement with experiments.
In Fig. 3 , we present in the bottom graph the calculated bichromatic magnetoresistivity xx as a function of B, for experimental frequencies at increasing MW intensity for the case of 47 GHz. In the top graph of Fig. 3 , we present mathematical functions which simulate the xx behavior for monochromatic and bichromatic driving forces, considering one of them with increasing magnitude. In both graphs it can be observed that a minimum shows up when one of the driving forces is increased. This is because increasing only one of the intensities ͑47 GHz in this case͒, the bichromatic response will tend to be similar to the monochromatic one. We have considered that, according to our model ͑see Ref. Considering the last expression we have tested our current theory using the experimental data ͑Fig. 2 of Ref. 11͒. The aim is to eventually obtain the experimental frequencies used ͑47 and 31 GHz͒. In order to do that first we have measured in the experimental figure the B −1 periodicity in monochromatic and bichromatic graphs and also the width of the corresponding bichromatic pulse. Once this information was obtained and using our expressions for the xx dependence with B we have been able to reach numerical values for the pulse and main oscillation frequencies. For the pulse we have obtained a value of 9.3 GHZ, and for the main frequency 38.9 GHz. Comparing these values with the ones obtained directly from the experimental frequencies, ͑47 −31͒ GHz/2=8 GHz for the pulse and ͑47+ 31͒ GHz/ 2 = 39 GHz for the main frequency, we can see that the agreement finally achieved is quite reasonable.
In conclusion we have demonstrated that the experimental results 11 regarding the xx modulated response of a 2DES subjected to a B and bichromatic MW can be explained in terms of the electronic orbit centers being driven by the superposition of two harmonic oscillatory movements with the frequencies of the microwave sources. 
